Objective: Lymphocyte proliferative responses are commonly used to assess immune function in clinical settings, yet it is unclear how proliferative capacity is altered by exercise. This analysis aims to quantitatively assess the proliferative response of lymphocytes following an acute bout of exercise. Methods: Electronic databases were searched for articles containing the keywords ''exercise" OR ''acute" OR ''aerobic" OR ''resistance training" OR ''immune function" AND ''proliferation" AND ''lymphocyte." Initial results yielded 517 articles of which 117 were reviewed in full. Twenty-four articles met the inclusion criteria. Calculated standardized mean difference (SMD) and corresponding standard errors (SE) were integrated using random-effect models. Results: Analyses uncovered evidence for suppression of proliferative capacity following acute exercise in general (SMD = À0.18, 95% CI: À0.21, À0.16) with long duration, high intensity exercise exhibiting a moderate suppressive effect (SMD = À0.55, 95% CI: À0.86, À0.24). Discordant proliferative responses for long duration, high intensity exercise in competitive versus non-competitive settings were identified with enhanced proliferation (SMD = 0.46, 95% CI: 0.03, 0.89) observed following competitive events and a large suppressive effect detected for similar activities outside of a competitive environment (SMD: À1.28, 95% CI: À1.61, À0.96) (p = 0.02). Conclusion: Evidence suggests lymphocyte proliferation is suppressed following acute bouts of exercise, with exercise lasting longer than one hour having a greater magnitude of effect regardless of exercise intensity. Variations in observed effect sizes across intensity, duration, and competitive environment further highlight our need to acknowledge the impact of study designs in advancing our understanding of exercise immunology.
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Introduction
Exercise induced alterations of specific immune cell populations and hormonal concentrations are some of, if not the most, commonly reported effects in the area of exercise immunology. The most replicated of these effects is the rapid mobilization of leukocytes and lymphocytes into peripheral circulation during exercise (Dhabhar et al., 1996 (Dhabhar et al., , 1995 (Dhabhar et al., , 1994 Fragala et al., 2011) . Disruptions in leukocyte trafficking are thought to result from events including increased shear forces and hydrostatic pressure from surges in cardiac output (Foster et al., 1986; Shephard, 2003) , additional lymphatic fluid pushed out by forceful muscle contractions (Foster et al., 1986) and as a response to increased concentrations of catecholamines (Benschop et al., 1996) and glucocorticoids (Dhabhar et al., 1996) in the blood.
Exercise associated lymphocytosis and lymphocytopenia have been reported on extensively (Gleeson, 2007; Nielsen, 2003; Nieman, 1997) . The characteristic exercise response of blood leukocyte counts involves an initial increase as cells are mobilized from marginal pools and other organs followed by a decrease in total counts as those same cells move into areas like the skin, mucosa, and lymph nodes. Observations of this phenomenon coupled with epidemiological data have produced ideas like the ''Open Window" hypothesis whereby individuals are thought to have decreased immune function following intense physical activity (Nieman, 1997; Pedersen and Ullum, 1994) .
